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1. BBe,nelmc 

MeTO.It peHopr.18JlE38D;HOHflOll rpymru, nmpol<o n pru.1eHHCMUii II HaCTOfilllOC 

DpeMll B pa3.11.M'UIHX o6JIacTRX ~3I1KK, HMeeT 000186 i7~ TPH,II;l\aTlUleTHlOlO 

ROTOpHD. ~e B I953 1'. ~Kerrb6epr H ITeT6pMBH / yOT8HOB~1 oy

meOTBOBaHBe rpynIIbl HerrpeplffiHHX IJpe06p830nruurli, CBIr38HHWC C KOHe'llUD<I 

IJPOH3BOJIOM, B03lmKal£lltHM B .KBaRTOBOti Teo pIDl TIOJIH (KID) nJnl YCTpaue

IDIld YJll>Tpaqm0JI6TOBIiX paCXOltHMOCT6!1. I'o,nOM rr03lKe rrpaKTE'ieCKPI T8 lite 

peHoIlVH3aD;HOH.BBR rpyrma (pr) 6wra I!.CIJ0JI1>30BaHa I'eJJJr - MaHHOM H 

JI.oy 72 .wr.a HCCJl6,nOBaHllil .I038HTOBOit 81IeKTpo,nIDIaMBlG! lla M81l}D{ paceTOH

lUUiX. llpH 3TOM 6WlO BBe,neHO npe,nCTaBIl6HHe 0 HerrO,lI;Bl,!EHoii: To 'U(e pr
IJpe06paao:BaHruI. ~YHKUHOl{aJl1>HHe YpaBHeHIDI A1lJl CPYHKmll! I'pl1Ha H HOllhlX 

cneD;HqmqeCKHX BemI'lHH - ~KTHBHhlX KOHCTaHT CM3H, a Tane ;IUi<}'r 

tPepeHD;H8JI:LHlie rpyrrno~eIpaBHeHIm ~, nOCTJlO6HHlie BCJIe.I\ a8 TeM Eo
l'OJIIOOOBUM H lIIHpl(OBHM 3 • JT03BOJl.R.Irn I!.M pa3BHTI> pery.1I1lpHylO I1poU6~py 
yny qmeHHH peaynI>TaTOB TeopKB B03MYllleHKR B y~hT~10JIeToBOii: E HH~47-

I(paCHOii: odJIa c TIDC, l!9BeCTHYJ) (taK MeTO,n peHOPM3JlH38D;HOHHOH rpyuw 

cr.wr) • 
C H8'l8JIa 70-x ro,nOB MFr 8 KTI1BHO HCTIOJlh 3yeT cfI B TeOpID1 KpHTJIl'i eC

IGiX JIBJleHHi1, IJOcTpoeHHe ROTOpoi! OTHOCHTCfI K IJKCJly BalKHeIDllIDc npoOJIeM 

cOBpeMeHHoit qm3HKI!. . 3To 06CTOHT eJIhCTBO oOYCJlOBJIeHo. C O.I(l!Ol! cToporw, 

TeM, 'lTO ECCJIe,nOBaHHe lPaaOBWC rrepex o.n:oB ~ CBfl 3alOiWC C HKMH Kplnl1

~ecKHX ~eHHa o&a3aBaeT BHHHKlle Ha pa3BHTHe TeXHRKZ, a c .n:pyro~ 

CTOPORli - o ClUUlOCTh lO nOBe,nelIM npmU~ITB8Jll>flO p83Jill11Hax CBC'l'eM BClJU1

311 ClllirYJlSlpHOCTe~. Oy.B1> TO KBaHTOBUe IJOJIH, JWH,neHCBpoBaHlllle cpe.n:u, 

6UOJlo:rn~eCKHe MR XHMwreCKlfe OO'beKTlI. TaKaFI 06lf1110CTh Be,neT f{ p831ill

Tim y mrnep C8JIbH01'O nO.ICX0,n8 I' IJJIO,nOTBOPHOMY 0 6MeHY Z,I4eR:MH Mell';ItY pa3
JlWiHliMI1 ,IUlCUlfitJlIDlaMI1, ITpeJK.Ue Beer o . MelKAY KTiI 11 CT8TI1CTH'leC(Qi\ MC

X8H.H f{OIi. 
B COBpeMeHHott JnI'Tepa TYpe MOJ1HO BCTpeTHTl> BIiCRa3aBaHlUI, 'PPUI<TY 

Y.II1Re pr B TeOpHl4 KJlHTJ1rqecKI.fX fIl3.llelll1i\ ItaK He'ITO np:;mUllIDlaJI1>HO OT

JtWllioe OT KBallTOBO-llQ.lleBOH rpyIIIlll r~yJIhTlmJI11KaTIUlHfD{ nepSllOPMlllOBOI< 

( eM,. HarrpHMep , ITpeltHMOBHe K /51, a T8 J01(e § 1,2 r~aBU Y B I I) . 
B .nCDC'l'BIlT6JIh}{OCTH cymeC'l'Bye T .I\OBOJIhHO rrpoCTBH ifK:lPr.\Y.1TI!POBKB cne l.\R

lIla<recf{o l! CllMMeTpIDl, JIeJKaIJ1E!" B OOROBe peHOIJ;fi'Pyrrno BWC llpeoClpasoBa

lUna , f{OTOpaSl 1J03BOT!HeT C e,nHHOH MaTeMaT~eCKOM TO'IKH apeHlUI TpaK

TOBan aTE. "pa3JlK'lHble " peHOPMI'PyrrnU. ::ITa CHMMeTpHH OOHOBiHa Ha Ta l{ 

Ha3RB8eMOM OBOaCTBe ~YHRD;HOHaJIbHO~ 8BTO~~.n:a.nbHO CT:R (~A)/? , rrp e,nCTaB

JlRl!ll\9M o606U1ellli8 CBokiCTBa CTerre1lll0ii aBTOMO.nem,HOCTI1(rurn C'l'SneHHoro n o 

,n06M) ,XOPOUIO 113B9CTHOrO B 3a..naqax rll.lI.PoMeX8HHIlli H ra30Bo11 ,mmaMlUa:r. 

O.n:HaKO ITpM H~~ll1 ~pMaJIJ:,HOM T~~eCTBeHHOCTl1 MaTaMaTH'I8CKOrO annap e 
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Ta, y,naeTCB: IIpoBeCTli rpallh ,8/ Mel!l,ll;J' npHJIOlKeHIDI MJ1J p eu opMrpyn nli B 

pa3.JUPlliUX 0 6J1aCTRX, OCHOBaUUYJO Ha 1PR3:1f'ie CKHX C00 6p allt<31lIDDC . OKa3U

BaeTCR , 'ITO TaKlle npl1JJOlKeHli.fI MOlKHO pa36HTh Ha ,I(Ba Macca. K rrepBO

MY 1I3 ffiIX CJle.n;y CT OTHe CTU CJIy"tfaH, Imr,na BBe,nelille pr CBJIiJaJIO CO cnmi

CTBaMl1 BHYTpeIlHe" CllMMeTpHH paC CI.mTpHBaeMOH ifM3K'IeOJtOtt Cil o'reMit , 

CWoPMYJlHpoBaHllliMJ1J Ha R31:lKe eCTeCTBeHHhIX nepeMeHl lhIX OToli :iIO,!~u tm. 

3.neCh B Ka'leCTBe n~epa MOiKHO YKa3aTL IixlPMYmIPOBKY J((iUI l'I'LJHO-llOJlUIIOIt 

pr, .nauuylO B / 1,3, 11 OllHPaJOlllYlOCB: Ha JIOllJITIDI II rpYUJUl)IH, OTIlO(;Jfil ll1o

CR K O.I\HOH JlOK8JIhHOti nepeHopr.wpyeMo H Mo.nemr • .l(pyroif KJlaco cO)lnllJtl'l 'I' 

pr, CB.fI3aJiHUe C nocTpoelilleM HeKoTopoil' COBOKYlU10CTIl ~'IO.lI, I lJl t>tl. or >JlLu\nl>

~ COBna.naKllllHMll 11.'111 O'leHh M H3Kmlll'I CBOHCTBaMH 11 O'j'JlWlnk.IIIIXC'J I .I11'Y! ' 
OT .npyra Ma clIJTa60M ReKOTopoit n epeMeHHoH. MMeHHO It :}TOM'j ItJIII(!ny Il'r 

HO CRTCR np>meHeHHR MPr B TeopHH KpJ1JTHQeCKIDC SlBJIelUdL 
YnOMIDlaBlIJHHCR BbUlle npHHrm:n '1!A lll3JI.fIeTCB: o rluu.m ,1.1)11 1 " r ' ll ll ~ 11,11111 ;<; \) 11. 

XOTR MOlKeT npoHBJJ.fITbC.I! B pa3HIDC WopMaX - 6liTb 'l:O'UlilM ,il,lll l lldllllfiil <lll,l(a

'il'I rum JilllJ[b npJ1JMIDKeIlHUM. 

B HacTomueti pa60Te MEl npoaHWlH3HpyeM npWIl:\MJnIlUIl,IlIliJ " 111t,i pml llU1e 

lUeH 0 tIlA H Ha ee OCHOBe paCCMOTpHM BSaHMOCB.II3b jJ1.I:IJIIl'nt ll l( I ' j '. 

2. OyHKWIOHaJIhHrur aBTOMO,UeJJbHOCTb 

rrYCTb HenpepHBHHH nOJlOlKHT~'lb~ napaMeT t. :1II,It: IIJ'I' l 'I lPi l(1 P[l 

30BaHRe BeJJHQKH x H (} BlUa 

I 
'X .-. ~ ::: x/t 

( I 
3' ::: i(t . 9)2 	

} 
r,Ue 	 9 (. ) - 0.I\H03Ha'llirur rlJYHKUWI CBORX ap rYMell'I'OH, 1'hlUUI . ''' '\J 
9(1 ,8) = 9 IlepBoe 113 npe06pa30Bamt:fi (1) JIBJillC 'l'CSl, O' IIJlIll)t filJ, M;II:

lIJTadHHM rrpeodpaSOBaHHeU 11 HMeeT rpyrnroBOti xapalt'l'Up. III" nn j ~ lal l/l/ IH l-lJ I 

( I),lJ,ilH 3 TaIOlte o 6pasylOT rpyrrny , eCJlH BMeCTe 0 n l )i' ) 0I1 1 ~ HIIIJI' IIHlJ lMll 

t 	 1! l co.nepl!U!TCB: 11 IDe KOMn03HIlWI t "L 

"9 ( tl , :1) ="9 (7, aCt,S )~ . 
:G) 

UOJIarrur i'l = x , RaxO.nID>1 OTCIO.na '8 (x, g) =f (1(/ f ,i(t,,'I ,), oT

KY.n:a CJIe,nyeT, 'ITO 9" ( x., /I) eCTh mraapHaUT IIp,IUr'JlI I :U/ it' llHUI (r) . 

CoOTHOllJeHJ1Je (2) MOlKIlO paccr.mTpllBaTh ME WY1IIW.lI(llHUILllU lI YJI((JJ1lC 

HH8 Ha :1 , 113 KOTOPOro JlerKO MOlKHO n OJIy'il'ITI . ) lw/lI~ ' pll ll l ~I!.IIhllOe 

y paBHeIDIe fur 

t 'as =/3 (i) 	 (3) 
c)t I 

2 

4JyHXlU1.l! . rrpeo6pa 3YU1.laJIO.l! n o 38KOHYf (.) 
f (x' ,3 ') =~ (t ,S ) f (x, :!> , 

p e8.7I:BsyeT npe,nCTaIlJIelme rpyIIllli eM. l1PJl: ~:: 1 f (.) .l!BJJ.fIeTCH 

mmapHaHTOM rpymm iliA . B TOM c.lIY'Iae , l<or,Ua BTopoe IIpeoCJpa30BaIDIe 

B (1) JlllReiiHo lIO :1 , oome e peweHEe MOJKeT 6b1TL npe,nCTaBJIOHO B 
-	 0(

Ill!,1(e rrpocTeltmeii C'l'en eHRo! aBTOMO;n:eJlbHOCTR: 9 = t 3 ,HB1l.flDlIeACIi, 

TIllmM 06pa30M. 'l8.CTiWM CJIy'lBeM ~. 

Ilpeo6pasoBWme (I) 1! y paBHemm ?). (3) B KTII cooXBeTcTBym 

0.I\H038psJ;ItHO! pr B 6eSMaCCOBOM c;ry;rae 3,41. AprYM6HT x upe,UcTaB-

JIJieT TOI'M HHllapJ!aHTHYJO lIMIIy.m,CHYIO nepeMeril1YD, 9 - n apaMeTp pa3 

JIOl!eHlU[ Teopmi BOSMJ1IleHlilll:, a q,yHKD:l!1I i -Ta x Ha3JLBael.!Y1O H1rBa

PllaHTrrytl RIIH a@leKTRBHYIl KOHCTaHTY CB.I!3l!. ECTeCTBeHHlil4 oo06Ul6lW6M 

8'1'01'0 CJIy"!BJI HMJieTOI{ pr .wm 663MaCCOBoil: KTII C lie CKOJlI,KHMU l<OHCTaH

TIDIlI'I CBJISl'1. B 8TOM OJrytra8 aprYMeHT 9 "paSMHOEaeTCB:" : 9.... {a J = 
= (I~ .,. lie) • a },paBReHM (2) 11 (3) IJP6Bpa.tqaIOT~ II Cl1CTeMil CBR

3aHH1:DC YpaBReImA M.I! COOTBeT CTBYlWlUX acIxPeKTHBHhIX 3" • BnepBlie 

TaK8Jl pr 1J,11Jl CJIY1faf{ ;II;BYX l<OBCTaHT CM3R 61L1I8 paCcMOTPeH.a B pa60Te/9~ 
IlMytreHHafI TaM CBCTeMa .l(l'IqxpepeH-UR.aJJbllliX ypaBHemtli MOlleT 6.1iTb 38llHca

Ha B BlUle 

(} 9. =!3. ( i, (i, Sf) it )> 1. (i, 3. ,31 )) 
(i.=1,2) , 

~&t III (4) 

Ee BB.mlbIM CIIofi.CTBOM Jm1I.I!8TC.I! OT OYTCXBHe .l!BHoli 3anHC1~MOCTR 0'1' JlepaM6H

HOa t B IIpaBllX IJaCTJtX YpaBH8Im.Q. 3TOT IPaKT n 0 3B0JIR6T l'1CnOJlb 30BaT]) 

.It1l.I! aHaJIK38 CT8B,n8PTm arrnapaT 1<B'leCTB6RHOH TeopIDl HeJIm/6HH.Jix ,nEqr. 
tpepeHIUlaJIbHHX ypaBReHH.lt . 

BTopoe BamlOe o60611l8lWe CB.I!3aHO C HapywetmeM O,UUOPO;n:HOCTll TIO 

nep eMeHHo!t x • ITyCTD HMeeTUi rlIKKCHpoBalllimt napaMeTp 11 TOa lite 

ifM3H'ieCKO~ ITPHPOlUl, 'ITO l'! x. • Tor,na npeo6pasoBaHl'le 1M 38rm CbIDa

eTCB: B rume 

x -.. 'Xft , !I -'"fli t , K-9 3'= I (t, 11,3) , (Ia) 

a BMe CTO (2) rrony'iW~ 

ff'(X, l{, 3) = j (x/t ,!III: , l(t,/I,9» 
(2a) 


STOT CJIyqaj! 6WI BnepBlie paCCMOTpeH II pa60Te /3/. 

3. HeKoTopHe RnnDCTpagRH 

Bw.ue MIL I'OOOpwm 0 TOM, 'ITO CBOitCTBO ~A IIOUT npo.l!Bl.lJlTh C.l! JI1'1

60 1<BK CJI e,UCTBRe BI:IYTpeHHeA CHMMeTPRR orrp8.D;eJIeHHoA- MO.D;eJJlI, JIll60 MIt 

OTpallt8HHe HeKOTOpo! MacmTa 6aof!. 1!HBapaaHTHOCTB as MHOlIt6CTBe po;n:CTBeH
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!WX MO,I4eJIeiL ITpoCTe:lmmMH npEMepar.m ~A nepB01'O U3 YIIOMRliYTIiX KJIacco» 

MorYT CJIyJmTl> KJI8CCH'leCrme CB'CTeMH ( m 6IGI:I! rrpYT C S8IqleM eRIiSM !WH

IlOM, MOCKall: 3a;na'lB IIepeHoC8 , ~.ztml8Mlf1leCRaSI BClJrH8 n O,nHoporoto! 

cpe,ne) , paCCMoTpeHHHe n pa60T e 77. B 9THX IIpHMepsx ~A cno~eT us 

oBoitCTBa mrB8pM8HTHOCN CaMO!! MOl{eJIH I $ PMYJIl!PO:aruUlOro 118 Jl31lKe e c

TeCTBeHJWX nepeMeHHWC if !l>YHJ(IJJl:i.t I HMel!l/ll!lX IIpI'lMoil qmSlftlOC1<:a11 CMllOJI . 

OCTaHOBlIMCJI HeCRMhRO nO.1ijX>611ee 118 sa,I{a'le TeOpIDl TlOpllJlOCa }I o,n
HOMepHo:l! cpe.l(e/IO/. ITpe,I:(lIMsr aeTCH, 'lTO HB r pallm.ij l1o.nynllQJtollUl{llOit 

O.ztHOMePHo:l! cpe.Jnl na,naeT CTaIlHOHapHOB WBOXPOMB'I!B"lf'lCl{QO II::JJtY'lflIlVlO 

IDlTeHCKBHOCTB 3 • C'lKTM, 'lTO ;l!: BCTh r.ny6HHH 1I11OIOOOIODOIlWl iJ3

JIY'IeHHR 13 cpe.nfj H COBepill8Jl npeo6paaoBalllIe (I), ,II,1lR IUIT(!IIC1l11l1oC)'rVl H3

.ny'leHl1Jl a(x, 9) HB rJIy6mte x BHy'l',PH cpe,l{U MOllIIU Il tI)I.V' IWff 

CPYHKUnOHaIll>HOe yprumelD'le TH11a (2 ), CJle·~lOlIIee l!S n JlllIIUJUIII U1!1I1 JplWIl'r

HOCTJ! AM6apIJyM.f!JI8. B aTOM CJJY~ae l{IilflIJepeHUI'!anhllOO YP'UIIWfn\tI P I ' ( 3 
OTJIHlllleTOJl OT lffiTer po-lUII<!XPepeIIrJ;MaJThHOI'O KHlleTlfl.I'flC:ltO,,1 Yl"llIlII'lHlJ/. 

HCllOJIl>syeM01'O 06H'1llo ,II,1lR omtCaHIDl JlBJI91utit lleper{Oou. lJ'rll1111 IIUI 1\ fH'O 

np8BOit 'l8CnI t!JyurmwJ: J (i) xapaKTBpl'IsyeT S8TYX8I1W) 11I1'rf'IICHIIIII)fJ'I'H 

w.3JTytJeHIDl B nOJly6eoKOHelJRoli cpe,l(e IIPH ;o,06aBIlelllUi "'Jlil')\ '1I11)J~!iJ\ ~ec

ROHe'lHO TOIUmI'O CJIOH. HBmlH BHll aroa q,y~ rlll('l' r1U'I'h Jlftl\w:II 110 

3~aHliHM OITTJI'leCKHM xapa.KTepuCTHK8M cpe.l(ll 10. 
TaKHM 06pa30M. CPOpt.WJIl'ijlOBKa HeJIlIHeimofl S8,lt(l11l\ 0 1It))lI!II(,on ~:.lJJy

'leHIDl B n0JIY6eCKOHe'lH0i1 cpeJJ;e CTPOllTCJJ B nMHof! UII11JlfJ I'im u (WIc)30

Jl.IUtIIO! pr B 6e3MaCCOBOM OJIY'lBe B KTIT . 
B eJI]'!8e rrepeHo ca Ha.rryqeHliJl B cpe;n:e KOHettllOll 'rI))D~""I~ IUHlCMI)'I..... 

pelme uplmO,ro1T K anaJJOry MaCCHBH01'O yprumeImSi 'M (20) HI • 
~OTpalmea .zwyroro TmIa WA 1tWUIeTCJJ paOCMOTP""'''! ' 111111.ItIlPKllSI

Toe B 2 B CM3H C Hccne;o,OBalmeM 9iWJeKTOB nOJtJll1ll:lfllJ,IUl Ilfllt,VYINI ::IU 
+ 

C'teT BHPTYWlDHWC e e -nap H8 MaJIl,IX paCCTOJllOmX 0'1' ~\ ~,'lI(" J x)JIll . 

Mo.n;e.m, B ltaHHOM c.nyqae S81OIlOlJaeTCJJ B conOCTaMelOnt {tJ10K'I' liiJIlY II f})tO

TOPOro rrpocTpaHcTBeHRo1'O p8sMepa - pa,nlIyca pa3Ma31Q1. P\'· l1!""l()l'tI:lOBa
HBe COCTOwr B rrepexo.n;e OT O.lOlO1'O pa,ItHYca p8SM.:lSI01 K JIJlyJ'OMV 111'11 0)(

f{OBpeMeHHOM COOTBeTcTBynueM llSM8K8mm saJlR;na. Tl.IKOU IIPVtlt1111 1, IOllIlI1lf6 

t.«lIIl10 IDlTepnpeTHPOBaTb KaK rrepexo.n 0'1' OJtHoii HeJlO1WJlLlloJ1 i~1l;lIl'IOcltoli 

MO.n;eJm K .n;pyroit. nplI'I6M ~M H3 e'l'ltX I&);o,e.ne~ ,a ()i Io[[IIIK Ik'lUO'I'oJ[

HIDllC ;o,OJlJI:Ha 61iTl> 3KBJmaJIelITHS JIOKa1Il>HOit MOJJ;eJm ? ,f! • Itlllill') 1'l.1110IVl . 

B,l(80h HMeeT MeCTO pr Ha MHOEeCTBe MO;o,eJle!. 

AHWloI'l!l"lHoe nOC'I'poeHBe xapaKTepHO ~ upl'IMeHUUlUJ IAI' I' II TUOJllll' 

Kpl'I'I'lt'l.8CKHX .smnemtlt , It pacoMOTpeHl!lll RO'I'opoA MY 'l'Cllfq'I, II II ' P,'ItI(UM. 

4. KpHTB'leCIGIe JlBJIeHIDl B oxeMe KanaHOBa 

MIl He 6y,neN 3,1teCL no;rw06HO H3JIaraTL COnpeMeIDI;Y1l 'l'1l0l'''.' ItPH'I'K

lJeoKI'tX JlBJIe~, a OCTaROBHMCH JIB'III:b Ha Tex npmmmll'lMhlllll! II()JIOafllll'lHX, 

ROTopHe BaaHH C TO'I.RM 3pe rrpOBO,ll;HMorO HaMId PUCCMU'l'IIlJI III !. 

,j 

IIpex,ne BCe1'O OTl1eTHM. 'ITO B OWISH C npm.relJeJmeM MPr B TeopHli 

Kpl'ITB'leCKBX smneIDJA paCCMB'i'pHB8Il'l'CH TMbKO 1'O~sBl:le ( T .e. O)l;Flopo.n

HUe no cXMMeTPHH) COCTORHHR MBKpoc KOTIll'leCKB'X CKCTeM. KPHTll'leCKRe fiB

JIeHHH B Ta KKX COCTORHRRX 06ycnOBJIeHH B03paoT~e~ poJIhm 3JIeMeHTapHHX 

BOs 6YQeJmit no l'lepe Ilpl'l6Jnmemm K TO'l.Ke ifJa30B01'O nepexo,lla. 

o:rnpaBHHM nyHKTOM B'CllOJlhBO~ MPr B TeOplm KpHTH'leOmlX JlBJIe

JDl:A mwmCh n peo6pasoBaImfI Ka,naHOBa II.I2/ B npHMeHewm It 3~atJ:e 
HSIDIT'a. CYTD 3TIDr upeo6pasoBaHHtt COCTOD'T B TOM, 'ITO TaR BaR H:lt&e RPH

TK'ie CRoft TO'DG! BIil'O.n;Bll Te KOHiliHrYPa tl,Bll, B ROTOPbIX COce,ItHHe CIIHHH .BS8

mmo rrapa.!lJIeJl1iliH. MOlIHO YRpymmTl> n CXO.n;HYJ) p elUeTKY C nOCTommo~ a. 

u epelwI R 6JIO'I.Hoit pemeTRe C pa3MepaMH MOROB 2a , 3a.... . KaJo:tOMY 

6,lIOK,y c onOCTaBruI6T CJl aqxpeR'r1UlHHtt cmrn ~ H npe,!\fIOJIaraeTCSl, 'ITO 

KOppeJliImm M~ Jl'i H j1.j B YRpyIllleHHo! pemeTKe :n;0JIJrHll m.re Th 

TOT Jle ~. 'ITO '1'1 cmmoBile KOppeJIJlIJ;lnt B BOXO;n:HOit, HO rrPH COOTBeTCT

B.YDlIeM H9MeRemm 6e3pa3Io4ePHokt KOHCTaHTIi CBJl3l1I K • B6JmSl! RplWH\leC

HOB TO'IKH wurna ROPPeJlJlIU!lf ~ '» Q B n08TOMY BSMeHeBll'e MaolllTs6a 

o .... o'=at, K -"' K'=K(t~K) 
(5) 

f4OllH0 xapaKTeplt90BaTl> n palt'l'B'l6CKJ1! HenpeplIBHIiM napaMe'l'poM t , 
1« t « ~/ Q • llpeo6paao:B8HM (5) no CYlII8CTBY IIIlT TOT :ae xapax-

Tep, 'H'O B' ( I) • B' BlJJ!L COH B CBo e! nepBO! pa60Te I3/ nocTYJIlfpoBWl 

.JVlH H'I'IX CnpaBe;n,11HB06'l'b .In$IJepeHIJ;B8JIl.Horo y pa:aHeHIDl.lIH (2) . llpJ{ 9TOM 

Itpl'lTHqecK8J! TO'lKa I e OIlpe:n;eJIJleTCH J<aK HenO.n;mDO'!8H TO'lKa 8'1'01'0 

y paBRemm. 8 Jl.IDleapaSaIll!II ypaBHeltBJI B6m!:S'I'I f3eo H llCnOJ1hSOBaHHe 

cnen;a8JILHOil l4TepanuoHHO! npov;e.n;yplll IIplmO.IOlT R cpeHOMeHWlOlTieC.K1D4 pe
SYJ1b'l'a'l'aM Ka.n;aHOBa, CBnSaBHHLf C aBltOl'UiMK oKeinmira. 3,lteCl> t»A KMeeT 

CMIIlCJI npoC'l'eDme! CTeneHHoit aBTOMO.n;6JIl>HOC'1'1J, rrpK'ieM pr-rrpeo6pasoBBHHR 

Sal{8IlTCSl, KaK H Y I'eJlJI - MaHH8 H JIoy, Ha MHOlIteCTBe MO.n;e.neA H lW81lT 

CMIlCJI npe06pasoBaHldl lJlR8JIIl MKJ(poCROIIH'leCKHX paCOTomm::! nplil O;n:HOBpeMeH

HOi!: peHOI*!ilpoBRe 6eSpaSMePRoA ROHOTaH'l'll CMSH K • 
Cl{eJlaeM B CBJl3H C IlOCTpoeHBeM ~WiOBa CJIe)lY!lltB'e saMe'UUmll. 

I) llapaMeTp t S.n;eCD JmlIJIeTOJl TOJIl>I<O rrpll'6JnmeHHo Herrpep!lllHHM 

l'! noc.ne;o,OBaTeJIDHOCTh IIpe06pa30B8BliI Q .. a I :: Q t ..... a" = a I It 
J.rol[eT IIPHBeOTH He R nOSBpa!IIemm Ha 0.n;HY HS yae paCCMaTpJmaBllIHXOJl 

6JIO'iHHX pemeTOl(, a R TlOCTPOeH1ll) HOBO.tt p emeTKH ( MO,lteJIJII). IDta'ie 1'O"BOpll, 

~ rrpR6nBxeHHO RenpepuBH01'O MBCm'l'a6H01'O npeoopaSOBaHHJl Ka,l(aHOBa n e 

cyIlleCTByeT 06paTB01'O flpe06pasoB8HHJI R, CTano 6u'l'D. pe% MO.lIteT 1!',Il;Tl! 

TQJ[LltO 0 peHO,PMMBS8D;H0HI:I01: TIOJ!y1'pynne (PilI'). 
2) CoxpaHeBll:e BlUta KOPpeJIJIIJ;I'dt CrImiOB ~ MHOJteCTBa Mo.n;6Jle! JJ;OJIE

HO. n cmry onpe;o,e.neHllUi I<OP'peJUm)ilOHlOOC cpyKItItltll. rrpe:n;n0JIaI'8'1'I> coxpaHe
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Hl'Ie BIma l'aMIllJlb'l'OHl'laJiOB : H ( K, Il) ~ H (k :a' ) , 'lTO .JJ;IIJl MO~eJm H3ltH

r s H8BepHO. Dpl'! YRpyaHeHIDl B BOBOM l'aMHJThTOIDIaIlC 1l0Jm1J.RJ0TCR 'UIeHH 

B3alJMO,neHCTBRR 6o.l!ee BllCOKOro llOpa;nK8, '16M B l'!CXO;I[ROM, lJ IDe BIOla,n B 

TepMO,ll;IDiaMlU<Y OI<a3lmae'1' CR llp eHe6p ellmMO M8JI JJliIIlII> IIPJI f3" ~c 
3) CnpaBe,Jt11liBOc'1'b yprumeHRR PI' TlIDa (2) IIOCTYJmIlY8 '1'CJl. 

1'almM 06paSOM, 1l00Tpoelme Ka).\aHOBa OJIeJtYeT PSOCMBTpKBaTl> TOJ11>RO 

K8K rrpB6JmJJteHHj'lO ~.A ( B upoCTel1meD tPoPMe CA), rrpJIBO.Il.fDllY1l R PlIT. 

5. lIonxon BwrbCOHS 

Bwr.bOOH npeJ(JlPJlH.&.ll nOI1HTK,Y o6o~lJ TPY~HOCTB, RMeDllHeCR B noc

Tpoemm Ra.naHOBa, B nepBYJO o'lepe.lU>,onpe,l(eJlHTlo Knace raMWIloTOHl'IffilOB, 

HITBapJIrurTHHX OTaOOBTe~bHO MaCillTadHoro rrpe06pasoB8llJJA CCTeCTBeHHHX 

rrepeMeHllHlt, wm KOTOPOro YpallHemm PI'AlKe He rroCTYJmPYXlTCJl, a BJiTe
KaDT aenocpe,nCTBeHHO HS paCCMOTpeRHH 4,15/. 

IIepBJdl lUar CBJI3aH C n epexo,noM 0'1' MO~eJm "3lUlra, HMeDlle1! npocTOA 

JI Har~ qmsK'l:eC1tlfil. CMliCJI, K qleHOMellOJlOIWIecKo'll MCmeJm, B 1<OTOPO~ 

BMeCTO JlOl{8J[LHOro eIIlIHa HMfJe1'CR CrnUlOBOe TIOJIe S (x) K KpoMe 1l8PHoro 

B3UHMo,nei!:cTBWl c o,nePJmTCR Bille B npoJISBO.llbliJil.! WHJ<UltOIUIJI 01' cmmoBbIX. 

n()]!e~, Q[S (XC)] , ITO OYT11 ,I1;M8 Y'G'!TIffiWOIlll!Jt 6eCROHe'lliO MUOro ,nOllOJI-

HHTeJIloliHX BSalIMO~e il:cTImA . B TaRO!!. sa,nal{e eCTeCTBelllioK nepeMBHHott (ruta-
Jlor x B ( I » n:B.lUieTCH cmmOBoe nOJIe, nepeHoPMHPYeMOtI BeJllJ'DDlOit 

( aHa.J.lor 9 B ( I) - lPYHKUROHWI Q. 
H8H60JIee IIPOCTaH KHTeprrpe '1'~ MO&eT 6uT}, norryqeHa ITp,R nepexo,ne 

K HMII.YJlbCHOt.\)' npe,nCT8BJ1emm , B KOTOPOM upoCTpaJrCTBBHlwe BlOIa.na cmmo-

BOre 110J1R MOMHO x apaRTepa30BBTL ~eKCOM t. 3~~ nocne~oBa-
TMLliOCTl> c(}>e~}!'le ClOOC o6o.nO'l{eK P8.nKyca k= l- (l- 2) B lIMTTYJll>CHOM npoCT

paHCTBB ( CM. ,6/) . B aTOM CJIyq.ae B BHpaJKeHlle .lVlJI CT8'1'IICTl{'leCKOJ,! CYM-

MIi BXO,WlT RHTerpEpoB8Jille no Sl II npO\:Y3Be~eHlfe no BceM { • lb!-
TerpEpoBBlllle 110 Sf. C 4mKc~poBaH.HliMR { = 0,1,... Ha KalIi.nOM ware 

YMeHLI!I8eT 'nICJIO uepeM8HlilD: Ha e.l",mlUW, '1'or,na JtalC C'1'6THCTK'leOKWI CYM

Ma npn aTOM coxpawteT CBO~ BH,li C TO'UIOCThll ,no peHopr,mpollKH !fJYR1\J.ll10ItB

Jla Q. Ha {-lit ware KHTerpllpoB8IDlSl y,naeTCR 3armC8Th PBKYPpeHT

Roe COOTHOlUeRHe THTI8 

Q(l.l',Q) ;: Q({ ', Q ({, ~;» ) , 
(6) 

corJIaC,Vm1ee CR c ypaBHeHHeM tM (2) . 
C;Jle.naeM .ItBB 3BMe'laHIDl. Bo-ne PBIlX , B3HTHe HB K8l!I)tOM mare no t 

l!/lITerpana "j 01 Sl •• • MelUaeT BOSMOllU!OCTR nooTpoeHrul 06paTHOro npeo6

pa30BaHM~';aK I(8.f( orrpe,ne.neHHoM,Y lIHTerpa,ny ( 'lltCJIY ) y1«lJ JI eJ1J>3H conoo

'1'aIDfTl> n OJ1)lHTerpaJIbHY1O <PYKKUIm • Cl!.e~oBBTe.nhHO, ,lI8IlRoe nOCTpoeH.He 

BBJII,COHa TaKlKe o6Jla,naeT OJ30JtOTBaMl!l JIHIIIb no.nyrpyTIml . Bo-BTOPllX, BI:lJI()]!

HeBRe TOtIHOro lffiTerpapoBaHIDI OTBTOyw.fii npoBeCTl! He y,naeTCR , a I!Cno.nL
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3y eMlle B ITO,lOCo;ne BM!,COHB arrrrpoKCHMalllDl He JiMeJOT CTpOroro 0600110mllUfR. 

TaKHM 06paSOM, ~ B BWIhCOHOBClCOH pr. 3a,naBaeMBfl OOOTHOlUBl!He 

(6), J'llIJllle'1' CJl '1'Q.ilhlCO llpH6.mmeHBoi!, I<aK B B CJIyqae llo cTpoeHl1lI Kn,nIUlO

-sa , s~eMoro rrpeo6p830B8.Hl'leM (5) . 
Cl!.8,nynmui! mar B l1o,nxo,ne BRnLeoH8 COCTOBT B npB~eHHoM pemeHKB 

YpaBHeHl'li! PITI' (6) . JrBJIJmItID(OR He.mm8tbmMH . Heno,Il;IDll(H8JI TO'lJta npl:'! 3TOM 

COOTB6TC'l'ByeT He 3aIDlcm:neM,Y OT { pelUeamo y'paB?H~ ( 6) • .Jl.7:IR rrp>16 

XHKeHHOro pemeHHH YpaBHeHKa (6) BHKbCOH Ii ~ep I4 HcnQnb30B8JIH 

,nOCT8TOtIHO cTapy( ~e~ 0 BOSMOXHOCTY BBe,neHKll HenpepHBHo Me~ettCR 

pasMepHOeTll d 16 If IIOOTPORJU!' Teopmo B03!iWlUeHldi ITO MaJ!Olo\Y napaMeT

py Eo ,X8paKTepESYDI1eM,y OTM OHelme pa 3MepHOCTl'I OT cJ = 4. BI:l6op 

pasMepHOCTlI d = 4 CBa3aH C BOSMCMHOCTL~ rrocTpoe~~ TeopHH BOSM,y-

Illem B6JmSH lIISBeCTHoro ( llpH c1 = 4) peweHRll. 

6 • Me Ton JtOJIJJe R'l'l/lBHl:lX TIepeMeHHHX KlxHo BC KOro 

HHTepecH1lfi :aapHaJiT 7ir rrro'o~8 paSpa60TaH B Pff,.'Ite pa60T 1Jx
HOBCROro Ii era y~eRl!KOB 17-20. B 3TOM nO,l(XO,I1;e B MOnBJIH HSBHra 
rrapSMeTp Ba8HMOneaCTBRll paeCMaTPKBBeTCR K8K ~yHKUKH KOOp~8T yano», 

llMElJWIWl wypLG-06pas 

,]. ( k ) elk.· r = ) r - r., J(r) ;: 1.. ~ ( - .- d ) ) 

N k 

I')le BeRTOp k ITpo6eraeT 3HaQeRWI BHYTPH nePBo~ 30HH Bp»JL1Ill3ua. ~ 
crlKHOBlD: ITepeMeHHllX OOBepmaeTOf! nepexo.n KlIY1>bEl-06pa3aM 1 H C'1'S

TDCTR'leCKaR CYMMB aallRCNBaeTCH B BHne ~ 

7 = r(df)N I (f)e><,,{L f]O)!, J }J ~ 4 -lc 

rne I (.f) - ruco6BaR nepexo~a OT CI1HHOBl:lX nepeMeHHHX S K j(0JI

JIeKTlIBmIM llepeMeHHliM .f . BII'mCJIe~e T8KOa CTaTHOTHtleCROil ClYMMl:l 

OCROBllB8e'1'CH Ha JlBHOM onp e,neJlerum I (f) }i ITpenCTaMemm CT8TKC

TE'ieCKO~ cyMMl:l B BK,ne cyMMU MOM8HTOB 0 '1' raYCCOB8 paonpe,nBJIeHHH , 

nPl:'l~eM nOBe,nelme B KpJITlJ'IeCKOA TOQKe OITl:'lCl:lBaeTCH C ITOMOmr,D cneuaBJIlo

RUM 06paSOM KOHC'1'pYJIPyeMoro 6aa lfcHoro pacrrpe,ne.neHRR K0JIJI8KTKBHHX ne

peMeHHHX, npe~oTa~ero 00603 sCKlloReHTY OT nOHRBOMa no QeTHHM CTe

n eH!IM KOJLIIeKTlmHllX nepeMemna. l!,aJ1I>HelmWi npoue.nypa COC'1'0111' B HRTe~ 

PH.POBBJUm no CJIOfIM <PaSOBOI'O rrpocTpaHOTBB ROJIJJeKTHBHllX u epeM81UUDC . 

'{TO, KalC l'I Y BwIbcoHa. npKBo,l(BT It PITI'. B rro,nxO,T(e lOxHOBCROro, 0,IUJ8

KO. 0 rrOMOIl\blO p eKyppeH'1'H1lX Coo'1'HolllelmA , nOJIY'te lII:IHX npn paCCMOTpB

rum 'lSCTKTn!ID{ CT8Tl1CTll1i8ClOOC CYM1~, Yl\ac'1' CR 1l0JIY'lltT:b npa:BHJr1>Hoe SHa
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'leIrne RpHTH'I8CKIDC mme KCOB,OCTaBaJICb B peam.UOM rrpoCTpaRCTB8 C d ;;3 

11 He npl10eraH K HORj'CCTBeHHOMY pa CCMOTp eHmO CHTYatnm C d = 4 - £. • 

7. l~aco~ XHRBe pCaxbBOCTH MO.ne~e~ 

Yfll{B8P Ca.1I:bHOCTb KPlf'l'H'leCKHX 5ffiJIemdl., OUpe,ll;M8WlIlfI Ka.naHo:molI2/, 
B OOll\eM CJlf'{ae nOImMaeT C.II KBK 9 KBKBa.1leHTHOCTl'> KpWl'lI'IeCKoro n OBs,neHIDI 

p a3Jm1ffiWt qms1f!l e c IG!X CHOTSM , TO 80 Tb rrpe;n;nOJIaraeTCSI, 'ITO I(PlfTIf'I80Klf8 

HH;n;eKC~, xapaRTep l:ISy:JW\He TepMO.n;mr8MI!KY CRCTelWl B6Jm31I KPRTIf'I8CK0.i1 TO'1

KII, o,rorna KOBIl wm pa3J!l!'nlHX MO.n;e.netl: B p aMRaX HeKOTOporo Macc a . 

B PH.ne cnyqa eB n pH Onpe,ll;M 8HHB Kna Cca YHRBepO~HOOTR OKaSHB8e T

OR ~06H1lM HCn~30BaTJ> 8HaJIOr HB B qoPMY~POBK8 sa.na~ CT8TRCTlf'le O

ROit MeX8IfHKB H KBaHTOBOH T80Plrn rrOJIJI . PaCCMOTPRM B KEI'l8CTBe IIJlHM8pa 

S8.n;a'm CT8TliCTH'le CKOR MeXBH.HKB, !lIIOTHOCTJ> n OTeH1]J!aJIbHOA SHeprKK B KO

TOPID( lIMeeT BH,D; 

r T + cI ' U (x):::f J'I'(X) rex') CP(x, x') Cf (X') 'I'(x) x ) 
(7) 

r,ll;e «(x) - nOJIeBoii 0 11SpaTOp . ibop.18 ( 7) c ooTBeT cTByeT ~OMY PIClY q,K

3H'1eCRllIX 1I'r.l,ll;e.nei!, upm.reMeMInC .IJ)UI OIIlfCamuJ mmRQCTei!, KpHCT8JDIOB , 

M8I'HeTHKOB R T . ,ll; . , B tJaCTHOCTli . yrrOMHlfaBweitCSI BliIIIe TpeXMePHOI MO,ll;eJll! 

l1aKHra. 
B TeoPRi:! KpHTH'leCKHX lIB.1le~ npe.ll.llOJla raeTCH, 'iTO KB8I:lTOBHe CBoit

CTBa CHCTeM He CKa31iB81OTCSI HB RX ltpRTlflIeCR014 nOBe)lel~ , lla6~aeMOM 
0 6H'lH0 npH .n:OOTaTO'IHO BHCOKHX TeMITepaTYp8X /5, 12/H /267 . IT09TOMY OT 

RBaHTOBOra rrp e,ItCTaMemm raMWll>TOHHaHa MOJlIiO nepem K era ltJIaocl'l

'18 CROMY 8R1llIB81J eHTY, SaMeJtflJt n OJIeBHe on epSTOpN r ( 'It) un cKaJlJlpHHe 

cpym anm V' (1) • B p esym.TaTe '1era 

U ('X) ,. f J<PClL,X' l cp%()t) '(I2e x/) cJX ' 
(8 ) 

ECJIJIl B3aHMO.II.ei!cTBl'le JIOKaJIbHO, 

l' ( X,:It ') = C d(x- :r') .J 

(9) 
TO nnOTHOCTl> nOTe~l>HOa aHeprKH (8) nepexo.ItHT B BHpaa6HHe 

U <x) ::' S If ~('X) , J == C / 1. , ( ID) 

COOTBeTOTBy:D\\ee n OTeliI\Jl8JIJ>Holl '1a c Tl'I MOTllOOTl!l JIaI'paHDEUiB B T60pHH 

nOJlJl f ~ . CJie,ll;OB8.Tem.Ho . CTaTllCTH'leCKHe CBCTew 0 1<OHe'DtHM ~
COM ,nByxtJaCTH'llIOro B3am.!O.II.e:a.CTBRII ,n0J!lltHH IIpHI:taWI8&aTl> TOMY Ite KllBC

cy ymmep caJIbHOCTil, 'lT0 l! MO,IteJI1> TeopBH ttOJlJt I" ~ B Tp8XMElpml. 
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J1Hrur CHTYaIl,HH HM8e T M8CTO IIpH BS8HMo,neitCTBID! 6 e CKOHe'llIoro p a,zm:y

c a . ROr ,ll;a , Hanp HM8p, 

<f> (x, x') =rIV , eIO) 

1',It8 V - o6'beM CHCT8MJ:,1 . B 3TOM CJ!Y'Ia e , RBK XOPOlllO l!3B8C'l'HO, MO.I\eJTh 

cpe~era no.rut rrpH V -. 00 ,nseT TepMO,ItHHSMH'leCme pemeHIDl, aom.mTOTK

'1eCKH COBua.n8l!lJtK8 C TO'U!lilM; TO eCTb WlO'l'HOCTl> nOT8liD;a'aJIJ>HOii 3HepI'HB 

(8) np!! B38i1:MO,ll;eKCT1lID1 (10) If V 4 00 a cm.mTOTlfI{eCla{ paBlla 

~ v: I() 2 ("X) U =: .£ j h ("It.) 04 "XU ( )(.) I ) 0 7.V '0 
( II) 

2. 
',ne n ('x ) == < If ( x) > . O'1'C!l,ll;a B"I'I,WIO, 'ITO CTaTHCTH'IeCRaJI MO,nem. 0 

,ll;arrbHO,ll;eicTBKeM COOTBeTcT~yeT TeOPRH ITQnR ~l B ~KTKBROM BRew

HeM nOJIe. Boo6u.\e roBOpg, Sa.BHCJ3111eM 0'1' TepMO,l(HltaMl!'lecHmC nepeMeHHliX.. 

CymecTBOBaHKe 9KBHBt~eHTHOCTK Me~ CTSTHCTxqeCKE1ID H no~eBW~ 

MO,neJlJIMH nOSDOJIJleT ~~CJIJiTl>/ItPllTK'IeCro!e mmeRC~, nOJI:b3YfiC:r, MeTo,naMr:! 

.KBawrOBOA TeopD noM /2I,22 . 
lis ;IIDYI'l!X HHTepeClHHX CTaTHCTxqecro!X rrpo6JIeM. ~OIlYCK8Dl\IDC n epetfJop

MYJllIlPOB KY HS Jl3l>1l(e Teopmr ITOJIJI. ynoMflReM nrsret.\? KSOTpom(O~ TYpc.1y
JleHTROC'l'l! lieCllBM8eMoA M3l<oi i Jm,lI.KOCTR /23- 5 . 

B npl!Be.n:eHHIDC BIDIle UPHMepax rrplf nepexo.ll.8 0'1' (7) .K (8 ) HMMCR 

~ rrpOCTSilimlli CJIY'lall O,ll;HORor.moneH THOJd OHCTSMU , COCl'omnea H3 '/llC

Tnn O~!oro COp Ta 6es BHYTpeHlUIX c TeneHea CBOOO.IIli. IoiMeHllo n03ToM,Y non 

If ( :It) l101m:MBJlaCl> CRaJIIfPHrut rpytlKUJm. B oOmeM lite cnyqae Macc yml-

BepCarrhBOCTE Ha RSHKe TeopHE l1CAR onpe.ll.enReTCR aHe~ xapaKTepnc

TKKaMl'1: 'lHOJIOM pa3.lrn'lHHX nOJle:a.. 'mCJIOM ROMlIOHellT 1<BX,Jl;ora }fS uOJIen, 

cTapuoo.m CTerreHfIMK nOJIel, paSII1epHOCThlO npocTpaHCTBa If xapaKTepoM B3!l

RMo.ll.e:a.cTBIDI (~SRO- R4H .n;arrbHo.n;eHcTBH8, HarrKtJKe KnK OTCYTCTBHO W1H

sOTpomm) • 

BBe,ll;eHKe KnaCCOB YHKBepC8JlhHOCTH O~eCTB8HBO ynpo~aeT rrpo6JIs~ 

0III4C8IllUl RPUTlf'I8CKKX JIB1IeHHii, TBK .KaK BMeCTO 60JIblI10ro 'mOJla MO,ll;8JIeA 

C p8SHWII cImsH'le cKHM CO,ll;eJlll8.Hl1eM ORB31iB8eTCR BOSMOXJ3lIM UOJIJ>SOBaTJ>Cfi 

JIKlIIb He60JTh!llHM 1DIIc.nOM HX MaTeMaTJlf'leeKHX 9KBKBaJIeHTOB. CJre;zcreT no,n

'IepRH;Y Tb , 'ITO Ilpmm.u.rrelKHOCTb ROHKpeTl1HX MO,ll;eJIeit It o n pe.ll.MetniOM,y KJIac

ey YHKBepC~HOCTR 06~o n ocTYJllIlpyeTCRanpH0pHO . a He .n:OKa3USaSTOR . 

nO)lTBepl!,ll;eIm8M WUl npe,nnOJfollteHID1 0 I tJIaccax ymmepcam.HocTl!l CJ!Y'Jl1l!.T 

Ha~aeMoe B 9RcnePKMeHTBX YHKBep eanAHOe nOB8,IteHKe paarrH'IHHX Be~ecTB 
n PH aCHMITTOTlf'leCKOM nPR~eHKH R RpRTKtJeCROI TO~ . 

He06xo,ItHMO, 0,ItH8KO, npK3HSTl> . 'ITO Ha6Jm,nseM08 Ha OI1l1Te RPK~ee
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Kllaccy YHWlep CaiIbHOCTH . ,lJ.niI PMa MO.n;eJIl>ID:lX s a,n:aq CT8TI!CTH"lecrroit M8

x amum n OlliITlie M aeeon yrure8PCaJIbHOCTJd T8 JOJte JImtIeHO CMI1CJIa. B KaqeCT

Be np~p8 MOXHO y KaS8Tb JdSBeCTHYID TOt:jHO pemaet~~ MO.n;arrb EaxOTepa. 

8. 	]{pPl'!'llr'IeCKHe Jm1Iel1IDl H reTepoifJasHIoIe COCTOHlIIDI 

KaK YY.BSI£B8JlOCl> Bwre, MPr .n;o Ha CTOJnI(ero BpeMerm rrpRMeHiIe T(!Jl K 

paccMoTp emno TOJIloI,O roM<$SID:lX RpHTlNeClGDC KBJIsIDrli, Tor.n;8 RaP: BO MHO

I'RX fjMSlf'IeCRHX CPIC'rSMaX 9KCrrepKMeHTaJIbHO JUl6.JllJ,I{aHlTG.fI reTepo4lasHHe 

COCTOmmH, rrpe.n;cTa1lJiJIIW(I!!8 c0601 TepUO;Il;lm8Ml!'!€CKH paBHOBecHYIO CMeOh 

MBKpocKOrm'ieORHX COCTOHlIiIIl c paSHo"R cm.1MeTpl!eit. TBK, B C:sepxnpoBOJtI:IH

&aX cymeCTByeT npm.tecL HeCBep'tIpoBO~el ~Il, B q,eppo- l! aJ:l'l'Hqieppo

MarHeTJ!lI<8X - MaKpoCKOtIPl'!ecKHe napal<!arI-tIlTHJre odJracTK, 13 cerneTOaJIeR

TPI!KaX - napasneKTp~ecKHe sapo.n;arng J!I T .n. OTJIH'IRTeJIDHOH qepTol reTe

potlJaSHWC ffBJIelmi! CJJJln'!T TO, qTO Olm Ha6Jrn.n;aJOTCJI' B umpoKHX HH'l'epBa-
JIax TeMITepaTYP ( .n;8G.fITKlI r pa.I\YCOB) BhIDle B mu:e 'l'O'lKH rpaSOBOro nepe
Xo.n.a, rrpl'It{eM Raf( .IV!1t nepexo.n;OB nepBoro, TaR l'J BTOpa:ro po.n;a. B STOn. 

CBJlSJII OTMeTlIM, 'ITO no,IlXo,n BwThcoHa OllpaB,n8H ,WlfI nepexo,nOB nTOparo po
.n;B, ~oTfi HMe~TCH rrOITHTK3 era ododmeHRR Ba cnyqaa rrcpexo.n;a rrepBoro po
,ua 126/. 

Mn~pocKom~'!ecKoe OITAC8Hl!e reT8po~sHHX cocTOHHKa /27-30/. OCHo

BUBaIDmeeCfl Ha rrocne,nOBaT8JInHOM HcnO~bSOB8HHB KOHnerr~ KBa3HCpe~ 

l3oI'OJ1llX5oBa, l1pe)U10JIaraeT pacumpeIrne lIPOC'l'paHC'I'B-3 COCTo.flHlIR M8RPOCKO

tIPl'IecKoA Cl10T8Mh1, Y'ieT B r at&l'LllbTOlmaHe B3anMO,nenCTBKf!, rrpewrrc 'rBj'lO

lIlero rrOHuelIll1O cwe.reTPIDl (y nopJt,Il;Oqemm)B ,noJlYU!eHHe 0 MaRpaOKOtm'!ec-

ROM n8peMeDIKBamm. OJVlHlrI J!lS p eSYJIl>TaTOB, 1l0JIY'l8eMHX HB 9TOM rrYTlI, 

HEXneTCJI' YCT8HOBJIeHHe S8BHCRMOCTH RpHTHqecKKX KaneKCOB H PD.n;a rrepe~o

.n;a 	 OT napaMeTpoB BSaHMO,neHOTBIDI NIli TO'IHO pell.laeldllX MO.neJIhlIliX sa.n:a-ql30/. 

TaKHM Odp8S0M, OJUla H Ta xe <ImsReCKaf[ MO.neJIl> MOlteT ORaS8TbCJI 

B pa3HHX rma coax YHHBepCaJIbROCTI! n a8BHCHMOCTH 0'1' Be~ ( a He 

TOJILJ:<O OT pa,nHy ca ) B3aRMO.n;eJ1cTBmt. BXO.lI.fWtBX n r aMR1l:bTOlmaJl . 

9 . 	 3B,K!IJO'!eIm8 

PeaDMHPYH CKa38RHOe, O~eJIaeM CJI e.I\Y~e o6n~e BIlBO~. 

1. ~A, OTpa~i.8BIlM CBOitoTBO TpaH3HTm1HOC'I'H ilmaa'ieoiQOC x apaKTepPIC

TaR OTHOCHTeJfbHO crroco6a a8,UaHllJi rot H8ttaJThHlD( sH8'1elmA PI JiBJIJIDIlM G.fI 

TO'iBBM MH npadJDlllleHHllM CJle,nCTlIHeM BRYTpeHHeA CZMMeTpl!IH CHCTeMI:t HJlJ!I 

peanHS~8HCH Ha COBOKYTIHOC'I'H MO,UeJIeA , HBnHeTCR OCHOBOA .IVUI n ocTpoe

HHJI pro 

2. B T90Pl!l! I'OMO<Pa31WX Kpwn!'1ecImX JIBJleID:I2 CBO.ACTBO oM o6wrno 

pewmsyeT CR H8 COBOKYITfiOCTJ!! MJ.n;eJIeA KaR np:a6JnmeHIIoe , rrplIBO.n.muee K 
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PIII'. B STOM COCTOllT OCHOBHoe OTJIIJ'IlW 01' PMa sa,n:a'i KTII 11 Kllaccu

qeCI,O~ tPHSHKH, .IVUI KOTOPIiX iliA 11 cooTBeTcTBYlOUlM pr Jffill.HJOl'G.fI TOtl:HbI
t.nr. 

3 . BBe.n;eHHe KllaCCOB YHHBepCaJIhHOCTH TeXHKqecKH ~ynpomaeT orrH

carme I,PHTIPJeCKIDC ffBJIeHHM , rr03BOJIJIff BlidpaTI:. rrpocTefuuylO MO.n;eJlb I1S 

paCCMaTpHBaeMOro Kn8Cca . 


4 . llilIeJOTCH rrpHMepl:t CI1CTeM, IroTophie HeB08!>I!OlItHO OTHeCTH K 0,lU1O

My 	 orrpe.n;eJIeHHoMY IUlaccy YHHBepCaJIbHOCTH (reTepo!IJasHbie CI'ICTeMhl) wm 
.n;8lIte Booc5me HeJIbSH OTHe CTH HH It O.n;HoMY H3 MaCCOB YHHBepCaJIhHO CTH 

(MO.n;eJIb 13aI\cTepa) . 


5 . Bo MHorIDC CJlY'iaHX. Orrn:PMCb Ha SKBHBaJIeHTHOCTh • B CMIiCJI e 


RpHTJd'IeCRoro rroBe.n;elfliL'I , CT8THCTH'IeCKIDC II rrOJIeBIiX Mo.n;eJIeil:, y.n;OdHO 


rrOJIb30BaTbCH MeTo.n;aMl'f pellopMI'pyITITl:t , P8SBl1TllMI1 B TeOpm! rrOJIH . 
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I~HPKOB n. B. , I'JYMoBCKHil A. C., FlKallOB B. H. P2-85-529 
BaaHMocBR3b pa3nM4H~X peHOPMrpynn 

Pa CCMOTpeHO CBOHCTBO ~YHKUHOHanbHoH aBTOMOAenbHOCTH pRAa ~H3H4ecKMx 
~ H~T eM. HccneAOBaH~ pa3H~e ~PMynHpoBKH peHOPM rpynnoBNx MnonyrpynnoB~x 
npe05pa30BaHHH. 06cy~eHN MX pa3nH4MR H 06~He CBoHcTBa. C MaTeMaTH4eCKOH 
T04KH 3peHHR BBeAeHHe r pynn~ nepeHOPMMpOaOK MO*HO npoH3BOAHTb ABYMR cno
c06aMH. OAHH cnoc06 OCHoaaH Ha BNRBneHHH BHYTpeHHeH cHMMeTpHH KOHKpeTHOH 
$H3H4eCKOH CHCTeM~ H onHcaHHH AaHHOH CHMMeTpHH Ha R3~Ke eCTeCTBeHHNX nepe
MeHH~X paCCMaTpHBaeMOH 3aAa4H. YKa3aHH~" MeToA nOCTpoeHMR peHopMrpynn 
Hcnonb30BanCR ~T~Kenb5eproM H neTepMaHOM, 60ron~oB~ H rnHPKOB~M . llpyroH 
cnoc06 CBR3aH C B~AeneHHeM cOBoKynHocTH MOAeneH. 06naAa~MX 6nH3KHMH 
CBoHCTBaMH H OTnH4a~HxcR APyr OT APyra MacwTa60M HeKOTopOH nepeMeHHoH. 
K 3TOMY MeToAY OTHOCRTCR nOAXoA~ renn-HaHHa H noy. KaAaHOBa H BHnbCOHa. 
~XHOBcKoro. 06a ynoMRH YT~X cnoc06a RBn ROTCR 4aCTH~H cneAcTBHRMH ~ero 
npHHuHna ~YHKUHOHanbHOH aBTOMOAenbHocTH. 

Pa60Ta B~nonHeHa B Jla60paTopHH TeopeTH4eCKoii <!lH3HKH OI1RH. 

lTpenpHHT O&bewtHeHHoro HHC11lTyTa IIAepllWX HccnI!AOBaIDlA. lly6Ba 1985 

nepeBOA T.~.llYM6paHc 

Shirkov D.V •• Shumovsky A.S., Yukalov V.I. P2-85-529 
Interrelation of Different Renormal ization Groups 

The functional self-similarity property of a number of phys ical sys
tems is considered. Different formulations of renonmal i zation group and 
semi-group transformations are analysed. Their qeneral and particular pro
perties are discussed. From the mathematical point of view a renormali za
tion group can be Introduced in two ways. One is based on the elucidation 
of an internal symmetry of a concrete physical system and on the descrip
tion of the symmetry given using the language of varIables t hat are natural 
for the problem considered. Such a method of construct l nq r enormali zation 
groups has been used by Stueckelberg and Pe te rman and by Bogolubov and 
Shirl<ov . Another \~ay i s connected with the separation of a cl as s of models 
that have similar properties and di f fer one from another by the scale of 
some variable. This method is illustra ted by the approaches due to Gel l 
Mann and Low, Kadanoff and Wilson , and Yukhnovsky. Both the way s mentioned 
are particular sequences of the general principle of the functiona l self
simi larity. 

The investigation has been performed at t he Laboratory of Theoretical 
Physics, JINR. 
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